Abstract-
INTRODUCTION
The growth in various types of industries together with population growth has resulted in enormous increase in production of various types of waste materials, world over. Plastic is everywhere in today's lifestyle and its disposal is a great problem. It is a non-biodegradable product; these materials pose environmental pollution and problems. The use of thin plastic bags to pack and to carry has become a common practice and fashion all over the world. However the disposal of the waste plastic bags in large quantities has been a problem and is of great concern, particularly in big cities. The mixing up of these waste plastic bags with other bio-degradable organic waste materials in the garbage of the urban areas has been the main cause of the problem. Therefore attempts are being made in some cities to limit or even to prohibit the use of the thin plastic bags for packing and other common use, so as to control this "undesirable waste material" from getting mixed up with the other organic garbage. [1] The purpose of this study is to investigate the possibility of using various plastic wastes containing high density polythene as polymer additives to road concrete. A single solution that we can use this waste plastic in road construction in such a manner that it gets coated over the surface of aggregate by heating (140˚C -160˚C) because plastics like PE, PS, PP used in PET Bottles, disposal glasses, handbags, covers of various appliances etc. soften up to 160˚C. The experiments conducted in the laboratory depict fruitful results plus, making it a very effective step towards eco-friendliness compared to conventional and traditional techniques of roads construction. [2] II.
LITERATURE REVIEW Since many years the utilization of plastic in road construction has been done to increase the stability, durability of roads and reduce the cost of construction of roads by replacing some percentage of bitumen with that of the waste plastic. The LDPE can only be used in this technique as it gets softened at the desired temperature i.e., 160˚C and coated over the aggregates. There is no modification in the plant is required because plastic is mixed at the same time when aggregates are poured into Hot Mix Plant for 30 -50 secs, hence no fuel consumption takes place. There is a consistent research still going on to attain the optimality and many have stated to use the plastic in road construction. Prof. C.E.G Justo states that addition of 8% percent by weight of processed plastic is desirable in saving 0.4% bitumen by weight of mix. Dr. R. Vasudevan
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has also stated that use of waste plastic in bitumen increase the binding property as compared to the conventional bitumen. It improves the properties of bitumen resulting in increase in Softening Point and decrease in Penetration value thus improving the durability. [3] According to Larry Flynn, [4] recycled polyethylene from grocery bags may be useful in asphaltic(bituminous) pavements, resulting in reduced permanent deformation in the form of rutting and reduced low-temperature cracking of the pavement surfacing. Salah E.Zoorob and Suparma [5] have shown that re-cycled plastics composed predominantly of polypropylene and low density polyethylene can be incorporated into conventional asphaltic road surfacing mixtures.
III.
OBJECTIVES OF THE STUDY 1) Basic intention is to efficiently utilize the waste plastic in constructive way so that it can be beneficial to society. 2) To identify the optimum proportion of waste plastic to be added in the bitumen mix for getting the required strength.
3) To compare the experimented results with the conventional road construction details and performs the economic analysis. 4) To prepare statistical model for optimum utilization of plastic waste.
IV.
EXPERIMENTAL PROGRAMME 4.1 Materials and Methodology used 1. Aggregate: Aggregate of 20mm, 10mm 2. Bitumen: 60/70/80/100 grade bitumen 3. Waste Plastic: Waste Plastic in the shredded form
Methodology for Construction of Plastic Roads
Step 1: Plastic waste (bags,cups,bottles) are cut into a size between 2.36 mm & 4.75 mm using shredding machine.
Step 2: a) The aggregate mix is heated to 165 o -170 o C (as per the HRS specification) and transferred to mixing chamber. b) Bitumen is heated up to 160 o C (as per the HRS specification) to have good binding and to prevent weak bonding.
Step 3: At the mixing chamber, the shredded plastics waste is added. If get coated uniformly over the aggregate within 30 to 60 seconds, giving an oily look.
Step 4: The plastics waste coated aggregate is mixed with bitumen and the resulted mix is used for road construction. The road laying temperature is between 110 o -120 o C 4.3 Study on waste plastics for road construction 1. Ductility Test: Physically interlock the material and help to reduce cracking at the surface. ii) This shows that the blend has better resistance towards water. This may be due to better binding property of the polymer-bitumen blend. B) Marshall Test i) Marshall Stability is the resistance to plastic flow of cylindrical specimen of a bituminous mixture loaded on the lateral surface.
ii) It is the load carrying capacity of the mix at 60 o C and is measured in kg. iii) This shows that waste plastic-bitumen blend has higher strength compared to pure bitumen, whose value is approx. 1100 kg. i) It is observed that the marshall value obtained is generally much higher than for the pure bitumen mix. ii) It is also observed that the addition of waste plastics reduces the need of bitumen. For an effective binding 5% of bitumen is to be added. iii) It is also helping to reduce the quantity of bitumen to the extent of 10% to 15%.
V. RESULTS AND DISCUSSION 1) Utilisation of waste plastic improves the binding property of mix.
2) The optimum result of waste plastic came out to be 8% from the experiments conducted.
3) The properties of bitumen such as penetration, softening point improved with the addition of the waste fiber. 4) Plastic roads can also be constructed in the areas having high temperatures (50˚C). 5) Waste plastic in roads increases the stability value and durability to a great extent. 6) Improved load bearing capacity and skid resistance. 7) Better resistance towards rain water and water stagnation. 8) No potholes, rutting and raveling formed. 9) Value addition to waste products. 10) Nil maintenance cost for more than 7 yrs. 11) No effect of radiation like UV, life of the road doubled.
VI. CONCLUSION 1) It is concluded that the waste plastic bitumen mix have the highest stability and the smallest flow, and so the highest Marshall Stability value indicates a high stiffness mix with a greater ability to spread the applied load. 2) A stability increase indicates that the HDPE-modified mixes are much stronger than the pure bitumen mix. This mix is highly resistant to permanent deformation (rutting) .
3) The waste plastic bitumen mix forms better material for road construction and use of waste plastics for road is best methods for disposal of solid waste plastics. 4) The use of the innovative technology strengthened the road construction as well as will help to improve the environment and also creating a source of income. 5) Plastic road would be a boon for India's hot and extremely humid climate where durable and eco-friendly roads which will relive the earth from plastic waste.
